105 CMR: DEPARTMENT OF PUBLIC HEALTH

120.600: RADIATION SAFETY REQUIREMENTS FOR ANALYTICAL X-RAY EQUIPMENT

120.601: Purpose and Scope

105 CMR 120.600 provides specid requirements for andytica x-ray equipment. The
requirements of 105 CMR 120.600 are in addition to, and not in substitution for, applicable
requirements in other Sections of 105 CMR 120.000.

120.602: Definitions

Asused in 105 CMR 120.600, the following definitions apply:
Andyticd X-Ray Equipment means equipment used for x-ray diffraction or fluorescence analyss.

Anayticd X-Ray System means a group of components utilizing X or gamma rays to determine the
elementa compogtion or to examine the microstructure of materids.

Fail-Safe Characteritics mean adesign feature which causes beam port shuttersto close, or otherwise
prevents emergence of the primary beam, upon the failure of a safety or warning device.

L ocal Components mean part of an anadytica x-ray system and include areasthat are struck by x-rays
such as radiation source housings, port and shutter assemblies, collimators, sample holders, cameras,
goniometers, detectors, and shielding, but do not include power supplies, transformers, amplifiers,
readout devices, and control panels.

Normal Operating Procedures mean step-by-step instructions necessary to accomplish the andysis.
These procedures shdl include sample insartion and manipulation, equipment dignment, routine
maintenance by the registrant [or licensee], and data recording procedures, which are related to
radiation safety.

Open-Beam Configuration means an andytica x-ray sysem in which an individua could accidently
place some part of hisbody in the primary beam path during normal operation.

Primary Beam meansradiation which passesthrough an aperture of the source housing by adirect path
from the x-ray tube or a radioactive source located in the radiation source housing.

120.603: Equipment Requirements

(A) SefetyDevice. A devicewhich preventsthe entry of any portion of anindividud's body into the
primary x-ray beam path or which causes the beam to be shut off upon entry into its path shal be
provided on al open-beam configurations. A registrant [or licensee] may apply to the Agency for an
exemption from the requirement of a safety device. Such gpplication shdl include:

(1) A description of the various safety devices that have been evaluated;

(2) Thereason each of these devices cannot be used; and,

(3) A description of the dternative methods that will be employed to minimize the possibility of

an accidental exposure, including procedures to assure that operators and others in the area will

be informed of the absence of safety devices.

120.603: continued

7/9/99 105 CMR - 474.34



105 CMR: DEPARTMENT OF PUBLIC HEALTH

120.603: continued

(B) Warning Devices.
(1) Open-beam configurations shdl be provided with areadily discernible indication of:
(@ X-ray tube"on-off" statuslocated near the radiation source housing, if the primary beam
is controlled in this manner; and/or,
(b) Shutter "open-closed” statuslocated near each port on the radiation source housing, if the
primary beam is controlled in this manner.
(2) Warning devices shdl be labeled so that their purpose is easlly identified. On equipment
inddled after the effective date of 105 CMR 120.600, warning devices shal have fail-safe
characterigtics.

(C) Ports. Unused ports on radiation source housings shall be secured in the closed position in a
manner which will prevent casud opening.

(D) Labding. All andytica x-ray equipment shal be labeled with areadily discernible Sgn or Sgns
bearing the radiation symbol and the words:
(1) "CAUTION - HIGH INTENSITY X-RAY BEAM", or words having asmilar intent, on the
X-ray source housing; and,
(20 "CAUTION RADIATION - THIS EQUIPMENT PRODUCES RADIATION WHEN
ENERGIZED", or words having asimilar intent, near any switch that energizes an x-ray tubeif the
radiation source is an x-ray tube; or,
(3) "CAUTION - RADIOACTIVEMATERIAL", or wordshaving asmilar intent, onthe source
housing in accordance with 105 CMR 120.241 and 120.242 if the radiation source is a
radionuclide.

(E) Shutters. On open-beam configurations ingtaled after the effective date of 105 CMR 120.600,
each port on theradiation source housing shal be equipped with ashutter that cannot be opened unless
acollimator or a coupling has been connected to the port.

(F) Wamning Lights.
(1) Aneasly vishlewarning light labded with thewords"X RAY ON", or words having asmilar
intent, shall be located:
(@ Near any switch that energizes an x-ray tube and shal be illuminated only when the tube
is energized; or,
(b) Inthe case of aradioactive source, near any switch that opensahousing shutter and shall
be illuminated only when the shutter is open.
(2) Onequipment ingalled after the effective date of 105 CMR 120.600, warning lightsshal have
fal-safe characterigtics.

(G) Radiation Source Housing. Each radiation source housing shall be subject to the following
requirements.
(1) Each x-ray tube housing shal be equipped with an interlock that shuts off the tube if it is
removed from the radiation source housing or if the housing is disassembled.
(2) Each radioactive source housing or port cover or each x-ray tube housing shall be so
congiructed that, with al shutters closed, the radiation measured at a distance of five centimeters
from its surface is not capable of producing a dose in excess of 2.5 millirems (0.025 mSv) inone
hour. For systems utilizing x-ray tubes, thislimit shal be met a any specified tube rating.

(H) Generator Cabinet. Each x-ray generator shdl be supplied with a protective cabinet which limits
leakage radiation measured at adistance of five centimeters from its surface such thet it is not cgpable
of producing adose in excess of 0.25 millirem (2.5 FSv) in one hour.

120.604: Area Reguirements
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(A) RadiationLeves. Theloca components of an analytica x-ray system shdl be located and
arranged and shdl include sufficient shidding or access control such that no radiation levelsexist inany
areasurrounding theloca component group which could resultinadoseto anindividua present therein
in excess of thedoselimitsgivenin 105 CMR 120.206. For systems utilizing x-ray tubes, theselevels
shdl be met a any specified tube reting.
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120.604: continued

(B) Surveys.
(1) Radiationsurveys, asrequired by 105 CMR 120.222, of dl andytica x-ray sysemssufficient

to show compliance with 105 CMR 120.604(A) shall be performed:
(& Uponingdlation of the equipment, and at least once every 12 months theregfter;
(b) Following any changein theinitid arrangement, number, or type of loca componentsin
the system;
(¢) Following any maintenance requiring the disassembly or removd of aloca component in
the system;
(d) During the performance of maintenance and dignment procedures if the procedures
require the presence of a primary x-ray beam when any loca component in the system is
disassembled or removed,
(e Anytimeavisud ingpection of the loca components in the system reved's an anorma
condition; and,
(f) Whenever personne monitoring devices show a sgnificant increase over the previous
monitoring period or the readings are approaching the limits specified in 105 CMR 120.211.
(2) Radiation survey measurements shal not be required if a registrant [or licenseg] can
demongtrate compliance with 105 CMR 120.604(A) to the satisfaction of the Agency.

(C) Poding. Each areaor room containing andytica x-ray equipment shal be conspicuoudy posted
withasign or sgnsbearing theradiation symbol and thewords"CAUTION - X-RAY EQUIPMENT"
or words having asimilar intent in accordance with 105 CMR 120.244.

120.605: Operating Reguirements

(A) Procedures. Normd operating procedures shal be written and available to al anayticd x-ray
equipment workers. No individua shall be permitted to operate andlytical x-ray equipment in any
manner other than that specified in the procedures unless such individua has obtained written gpprova
of the radiation safety officer.

(B) Bypassing. No individud shdl bypass a safety device or interlock unless such individua has
obtained the approva of the radiation safety officer. Such approva shal be for a specified period of
time. When a safety device or interlock has been bypassed, a readily discernible sign bearing the
words "SAFETY DEVICE NOT WORKING", or words having asmilar intent, shal be placed on
the radiation source housing.

(C) Repair or Modification of X-Ray Tube Systems. Except asspecifiedin 105 CMR 120.605(B),
no operation involving remova of covers, shieding materids or tube housings or modifications to
shutters, collimators, or beam stops shdl be performed without ascertaining that the tubeis off and will
remain off until ssfe conditions have been restored. The main switch, rather than interlocks, shdl be
used for routine shutdown in preparation for repairs.

(D) Radioactive Source Replacement, Testing, or Repair. Radioactive source housings shdl be
opened for source replacement, leak testing, or other maintenance or repair procedures only by
individuals authorized to specifically conduct such procedures under a license issued by the U.S.
Nuclear Regulatory Commission, an Agreement State, or a Licensing State.

120.606: Personnd Reguirements
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(A) Indruction No individud shal be permitted to operate or maintain anaytica x-ray equipment
unless such individua has received ingtruction in and demonsirated competence as to:
(1) Identification of radiation hazards associated with the use of the equipment;
(2) Significance of the various radiation warning, safety devices, and interlocks incorporated into
the equipment, or the reasons they have not been installed on certain pieces of equipment and the
extra precautions required in such cases,
(3) Proper operating procedures for the equipment;
(4) Recognition of symptoms of an acute locaized exposure; and,
(5) Proper procedures for reporting an actual or suspected exposure.
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120.606: continued

(B) Personnel Monitoring.

(1) Finger or wrist dosmetric devices shdl be provided to and shal be used by:
(& Andyticd x-ray equipment workersusing systems having an open-beam configuration and
not equipped with a safety device; and,
(b) Personnel maintaining andytica x-ray equipment if the maintenance procedures require
the presence of aprimary x-ray beam when any loca component inthe anaytical x-ray system
is disassembled or removed.

(2) Reported dose vaues shal not be used for the purpose of determining compliance with 105
CMR 120.200 unless evauated by a qualified expert.
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